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(54) Ink-jet head base board, ink jet head, and ink-jet apparatus 

alloy having a following composition formula: 



(57) A base member for an ink jet head, the base 
member comprising a substrate, a heat generating 
resistor provided between electrodes which constitute a 
pair on the substrate an upper protection layer provided 
on an Insulation layer which In turn Is provided on the 
heat generating resistor, the upper protection layer hav- 
ing a contact surface contactable to ink, the improve- 
ment residing in that 

the upper protection layer Is made of amorphous 



TaaFePNVyCrS 

where 10 atomlc%£a£ 30 atomic%, cc+p<80 
atomic% ct<p, 6Vy and, cc+p+y+6=100 atomlc%, 
and. at least the contact surface of the upper pro- 
tection layer contains an oxide of a constituent com- 
ponent. 
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,001] -p-- T ™ 

■head" for slmplk*y) wh Ich pnnt tettera JjJ fo ° r ^e.V onto .he recording medium. It also 

fabric, ordinary objects, and the I ke. by W™'' , for example, an ink-jet pen. comprising an ink 

lm «nt'o». On. of such owrfiguM.o™ « . cMndje A ; «*-« ™ It o». b. r.mo»bl» mounM 

flon processing device such as a word P"^^^ "hey^print highly precise images at a high speed by 
[0004] Ink-jet record ng apparatuses ^JJJJ^SS ; £h ink-jet recording apparatuses that employ 
ejecting ink in the form of a mcroscop.c fP'^^^~ 6 ™^ material, as a means for generating 

electrotherma. transducers, wh.ch have a portion fenced Id b the therTnal energy ge ner- 
the energy used for ejecting ink. and that use thetaJ^. that *, y artjcular|y suitabl e lor form- 
ated by the electrothermal transducer, have been at. ^ J fpossiole to reduce in size, and/or 

^e^M^ 

leading to the ejection entices one or one. and ■ |P' ura "^ 0T exothern y lc resistant portion and electrodes, and 
energy used for ejecting ink. Each ^^ ^Smm *e oTra^ach ink peth'is connected to a common 
is coated with electrically .nsulat>ve film so that rt is 'nsulatecl rrorn , in mi ^ mc |nk supp ,ie d from an | n k 

nquid chamber, at the side opposite to the ejection , arlftc,, n *££X%£L<*~. S is led into each 
container as an ink holding portion is stored. After being suppl ed 'J *• "JSSSS the ejection orifices. While 
of the ink paths, and is retained therein. transducers is used to 

the head is in this state, the thermal energy generated * * el ™* wnsducer to boil the ink. As the ink boils, 
suddenly heat the ink in contact with the surface cl the driven e ^T^Z^k t^d by this pressure. 

the compound effects of those factors. nenerallv covered with a top portion protecting 

iS 9 "C^^^ESS- ^ eration and — - a bubb,e on 1,16 a,o—ed ,herma " y interac " 

five portion, and the related matters, will be described in detail rature of the top portl0 n protecting layer, 

10009] A curved line (a) in Figure 3 shows the changes the ^^^^ at which ink began 

which began the moment a voltage Vop (pulse), wh»h was ' ^ *YJ "JJ"J2 ™ d ° to a heat g^ng member 
boiling) in amplftude, 6 kHz in driving frequency and 5 ^ ^^^^^ fi* ^.ch began 

Ee=^^ 

and began collapsing after reaching its maamurn size. In an actu Jt ^eratton the_ p , 
Jet recording was carried out. 
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(001 0] The top portion protecting .ayer which comes into contact with ink is * bB "'^^^ 

«nr» mechanical atrenoth chemical stability, oxidization resistance, alkali resistance, and the like properties As to the 
the ^S^^SLq laye^preclous metals, transition metals with a high melting point, their aMoys, 
nitride boride, silicide, carbide, amorphous sificon, and the like have been known. 
; room Forexample, Laid-open Japanese Patent No. 146158/1 990 proposes a recording head superior in duiabtirty 
and iiablliL which is realized* placing a top layer formed of Mx (Fe 10 o. y . x Ni y Cr I ) 10c , x (M stands for one or more ele- 
menJScTed f om among T1, Z . Hf. Hb. Ta^and W; and x. y and z stand for atom percentages at %) m a range of 
20 S!a range of 5 ^30 at %, and a range of 1 0 - 30 at %. correspondingly), of the insulat,ve layer which « on 

„ ruOlTT 'Sands have been Increasing for further Improvement of an Ink-Jet recording apparatus In 
ESof I„£7a2*2 Siding speed, and in order to reafce an ink-jet recording apparatus which satisfies these 
demands vlrtous attempts have been made to improve an ink-let recording apparatus ,n many aspects, for example, 

SST of a base board, that Is, one of the portions which make up 

15 mo?£] i8t "in fhe base board illustrated in Figure 2(a), a protective layer 2006 and a top portion protecting layer 2007 
are ecoumute Ted on an electrothermal transducer which is made up of an exothermic resistance layer 2004 and an 
e^cfro^ayer 2005. The base board illustrated in Figure 2(b) Is a version of the base boaro IHustrated In Rgu re , 2(a) 
the protective layer has been improved. More specifically, the protective layer of the base board lushed m 

*, rZre 2ftl has been divWed into two sub-layars so that the thermal energy from the exothermic resent layer 2004 
2^ -S^iSnk « a thermany interactive portion 200B. Further, the ^«?!'^^^ 
h^nTdueed below the thermally interactive portion 2008. When producing the base board .llustrated in Figure 2(b), 
^XSSSL subiyeT^e h formed'of SiO, SIN, or the like, and then, this first protective sublayer 2006 is 

» Z£Z direction by patterning or the like. Then, a second protective sub-layer 2002 is formed of SiO. S,N, or the lite. 
r a lTt o2l thickness of the protective layer becomes thinner below the thermally interactive portion 2008. 

'ZS£££* transducer in a base board such as the one deso Hbec£ove Is 
STufred to be electrically insuletive, and resistant to ink. It is afco required to be resistant to cavitation shocks wh oh 
o^ur du mg mk e^Ztt the thickness of the protective layer is substantially increased as shown in Fgure ,2^, the 
^7of tne quality which the material for the protective layer requires in terms of the prote^lve pertom^n^ybe 
somewhat lowered- in other words, materials which are not perfect for preventing the exotherm,c res«tant Jayer from 
be^g damS^ me cavitation shocks during ink ejection, or from being corroded by ink. can be used as the mater., 
aTSL orotectiv Mayer This is due to the fact that the thickerthe protective layer, the longer the time necessary for the 
Sma^eTco^to reL the exothermic resistant layer, and therefore, the longer the service Me of the head. 
nmaT Meantmlle ink has been improved to control bleeding (bleeding between two areas different ir , color) In 
EEa deal wThU speed recording^ is also improved in terms of ^^'^^ ^e 
n,H<,r to maat the demands for hioh image quality. Such improvements have been made with the use of additives. When 

2£S^Ma5^X-« such 38 ca and Mg - cap r f^SS 

^ or chelate complex is used, the protective layer tends to be corroded through a thermochemical react.cn which 
fccum Seen ^protective toyer and Ink. Increasing the thickness of the protective layer is also effective to extend 

he thermal energy generated In the exothermic resistant layer conducts to the therrr^l^lnteractive surfeoe. 
45 00181 Thus Mh protective layer is reduced in thickness across the area conespondent to the thermalVmteractwe 
portion as shownin F^ure 2(b). so that the the thermal energy from the exothermic resistant layer 2004 can bemore 
eSveV Snduded to ink through the second protective sub-layer 2006' and the top portion protecting leyer 2007 to 

SET ^^w^Jthe protective layer is reduced in thickness, the damages caused to the thermal* interactive per- 
so ton by the S shock antfor the cormsrve effect of ink. reach the exomermic resistant Jayer more quick ly than 
when the protective layer is not reduced in thickness, although this depends upon the type of the protects layer mate- 
rial In other words, reducing the thickness of the protective layer is detrimental to the extension ol the serv.ce rfe of the 
head £ parfcuS when an ink which contains ingredients such as Ca or Mg capable ol farming bivalent salts or 
chelate complexes is used as described above, the above described phenomenon becomes more .ntense. Thus, whan 
55 such an ink is used, the material for the protective layer must be far more strictly selected. 

[0020] In order o further increase the speed of an ink-jet recording, it is necessary to use a dnv ng pMMH 
n which than the conventional driving pulse; In other words, It is necessary to Increase ^^^^^ 
ing pulse with such a short width Is used, a cyclic of heating -> bubble development -» bubble collapse -» cooling is 
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repeated across the thermally Interactive portion of the head at a higher frequency compared to when the conventional 
pulse Is used. In other words, when a driving pulse with such a short width Is used, the thermally Interactive portion of 
the head Is subjected to thermal stress at a higher frequency. Further, driving the head with a pulse with a shorter width 
causes the protective layer to be subjected to a greater concentration of cavitation shocks generated by the generation 
5 and collapse of bubbles in ink in a shorter time. Therefore, when a driving pulse with the shorter width is used, the pro- 
tective layer must be far superior in terms of resistance to mechanical shocks. 

[0021] Although a head structure such as the one illustrated in Figure 2(b) which employs a thinner protective layer 
is suitable for driving a head with a pulse with a shorter width, the thinner protective layer is no different from the thicker 
one in that it Is required to be resistant to the cavitation shocks, resistant to Ink such as the one described above which 
70 has been improved to provide better image quality, and also sufficiently resistant to the thermal stress peculiar to the 
usage of a driving pulse with a shorter width. 

[0022] Presently, however, such a protective layer structure that makes it possible for a variety of inks to satisfacto- 
rily used, is capable of dealing with a recording speed much higher than the conventional one, and is capable of con- 
tributing to the extension of the service life of a recording head, has not been known. When designing a protective layer 

is structure, it is necessary to select the material and structure for the protective layer in consideration of the various fea- 
tures required of a recording head such as the above described features. In terms of the conventional technologies, the 
problems regarding the corrosive nature of ink have been dealt with by increasing the thickness of the protective layer, 
and this method is limited where the further improvement in thermal efficiency and further increase in recording speed 
are concerned (when it comes to the matters of further improving the thermal efficiency and further increasing the 

20 recording speed). 

SUMMARY QF THE INVENTION 

[0023] The present invention was made in consideration of the above described various problems concerning the 
25 protective layer for the thermally interactive portions of a recording head. Thus, the primary object of the present inven- 
tion is to provide an ink-jet recording head having such a protective layer that is resistant to shocks, heat, and ink, is 
resistant to acidity, and is highly durable, by solving the above described various problems concerning the protective 
layer of a conventional ink-jet head, in particular, the portion which makes contact with ink. 

[0024] Another object of the present invention is to provide an ink-jet base board equipped with such a protective 
30 layer that is compatible with the dot size reduction for image improvement in terms of precise n ess, and high speed driv- 
ing for high speed recording, and that lasts a long time regardless of ink choice, and to provide an ink-jet head equipped 
with such a protective layer, and an ink-jet apparatus equipped with such an ink-jet head. 

[0025] An ink-jet head base board in accordance with the present invention comprises: a piece of substrate; a plu- 
rality of heat generating members placed on the substrate, each of which being disposed between a pair of electrodes; 
35 and a top portion protecting layer placed on an insulative layer placed on the plurality of heat generating members. 
[0026] In this ink-jet head base board, the top portion protecting layer is distinctive in that it is formed of amorphous 
alloy, the composition of which can be expressed by the following formula (I): 

TaoFepNhCrS (I) 

40 

(10 at.% < a < 30 at.%; a+p < 80 at%; a < P; 5 > r and a+p+y+8 = 1 00 at.%) 

and also in that it contains the oxides of its compositional components, at least in the portion next to its surface which 
comes in contact with ink. 

45 [0027] Also, an ink-jet head in accordance with the present invention comprises: a plurality of orifices through which 
liquid is ejected; a plurality of liquid paths which are connected to the plurality of orifices one for one, and have a portion 
across which the thermal energy for ejecting the liquid is caused to act on the liquid; a plurality of heat generating mem- 
bers for generating the thermal energy; and the top portion protecting layer which covers the plurality of heat generating 
members, with the Interposition of an insulative layer. 

so [0028] In this ink-jet head, the top portion protecting layer is distinctive in that it is formed of amorphous alloy, the 
composition of which can be expressed by the following formula (I): 

TaoFepN-ryCrS (I) 

55 (10 at.% £ a < 30 at.%; a+p < B0 at%; a < P; 8 > 7; and a+p+y+S = 100 Bt%) 

and also that the surface of the top portion protecting layer, which comes into contact with ink, contains the oxides of its 
compositional components. t' N 
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[Q029] Further, the ink-jet recording unit in accordance with the present invention is distinctive in that it has an ink- 
Jet head structured as described above, and an Ink storage portion In which the Ink to be supplied to such an Ink-jet 
head is stored. 

[0030] Further, an ink-jet apparatus in accordance with the present invention Is distinctive in that it has an ink-jet 
s head or an ink-jet recording unit, which is structured as described above, and a carriage for moving such an ink-jet head 
or an ink-jet recording unit, In accordance with recording information. 

[0031] Further, one of the methods for manufacturing an ink-jet head base board in accordance with the present 
invention is characterized in that the top portion protecting layer of an ink-jet head base board structured as described 
above is formed by using a method of sputtering which uses a target formed of metallic alloy containing Ta, Fe, Cr and 

10 Ni In a manner to satisfy the above compositional formula, or Formula (I). 

[0032] Another method for manufacturing an ink-jet head base board in accordance with the present invention is 
characterized in that the top portion protecting layer of an ink-jet head base board structured as described above is 
formed by using a method of double element sputtering which uses both a target formed of metallic aJloy containing Ta, 
Fe, Cr and Ni in a manner to satisfy the above compositional formula (I), and a target formed of Ta. 

15 [0033] According to one of many aspects of the present invention, even when various inks different in properties 
are used, the top portion protecting layer, which makes contact with ink, is not corroded, and therefore, it is possible to 
provide an ink- jet head which has a protective layer superior in shock resistance, heat resistance, ink resistance, and 
oxidization resistance. The present Invention is applicable to an ink-jet head base board provided with a protective layer 
which lasts a long time in spite of the dot size reduction for the image improvement in term6 of precieeness, and the 

20 high speed driving for high speed recording. Further, the present invention is also applicable to an ink-jet head unit for 
an ink-jet apparatus, which comprises an ink storage portion for storing the ink to be supplied to the above described 
superior ink-jet recording head, as well as an ink-jet apparatus in which such an ink-jet head is installed. 
[0034] These and other objects, features and advantages of the present invention will become more apparent upon 
a consideration o1 the following description of the preferred embodiments of the present invention taken in conjunction 

25 with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0035] 

30 

Figure 1 is a schematic plan of an ink-jet head base board in accordance with the present invention. 
Figure 2 is a sectional view of a portion of the ink-jet head base board illustrated in Figure 1 ; (a) being the sectional 
view at the plane indicated by a single dot chain line X-X\ perpendicular to the base board, and (b) being a sec- 
tional view of a modified version of the ink-jet head base board in Figure 1, at a plane correspondent to the plane 
35 indicated in Figure 1 . 

Figure 3 is a graph which shows the change in the temperature of the top portion protecting layer, and the change 
in the volume of a bubble, which occur after the voltage application. 

Figure 4 is a schematic drawing of a film forming apparatus for forming each of the various layers of an ink-jet 
record ng head in accordance with the present invention. 
4Q Figure 5 is a graph which shows the film composition values of the top portion protecting layer in accordance with 

the present invention. 

Figure 6 is a vertical section of an example of an ink-jet recording head in accordance with the present invention. 
Figure 7 is a schematic sectional view of the thermally interactive portion of an ink-jet recording head prior to, dur- 
ing, and after a durability test; (a) - (d) representing various stages of the corrosion across the thermally interactive 
45 portion. 

Figure 8 is a schematic perspective view of an example of an ink-jet recording apparatus equipped with a recording 
head in accordance with the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

50 

[0036] Figure 1 is a horizontal sectional view of a portion, on the base board side, of an ink-jet head to which the 
present invention is applicable, at a plane perpendicular to the liquid (ink) path walls. It shows the positioning of the plu- 
rality of electrothermal transducers for making ink generate bubbles. Figures 2(a) and 2(b) are sectional views of the 
ink-jet head base board illustrated in Figure 1, at a plane indicated by a single dot chain line X0C in Figure 1, and 
55 another ink-jet head base board, at a plane correspondent to the single dot chain line X X 1 , respectively. 

[0037] The ink-jet head illustrated in Figure 1 has a plurality of ejection orifices 1001 , a plurality of ink paths 1 003 
connected to the plurality of ejection orifices 1001 one for one, and a plurality of electrothermal transducers 1002 dis- 
posed on a piece of substrate 1004, corresponding one for one to the plurality of ink paths 1003. Each electrothermal 
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transducer 1 002 essentially comprises: an exothermic resistant member 10O5; an electrode wiring 1006 for supplying 
the exothermic resistant member with electrical power; and an Insulatrve film 1007 for protecting the preceding two 
components. As to the exothermic resistant member, the portion of the exothermic resistant layer 2004, which Is 
between the opposing two electrodes of the electrode layer 2005, which constitute the electrode wiring, and are not cov- 

5 ered with the electrode layer, constitutes the exothermic resistant member. 

[0038] Each ink 1 003 path is realized as a top plate (unilluet rated), which integrally comprises a plurality of flow path 
walls, is bonded to the base board, the top plate and base board being aligned with respect to the positional relationship 
between the plurality of flow path walls and the plurality of electrothermal transducers on the substrate 1004 by a means 
such as an Image processing means. Each ink path 1 003 is connected to a common liquid chamber 1 009 (partially illus- 

io trated), by the end opposite to the ejection orifice 6ide. In the common liquid chamber 1 009, the ink supplied from an 
ink container (un illustrated) is stored. After being supplied into the common liquid chamber 1 009, the ink is led into each 
ink path 1003, and is retained therein, forming a meniscus adjacent to the outward side of the ejection orifice 1001. In 
this state, the electrothermal transducers 1 002 are selectively driven, and the thermal energy generated by the selected 
electrothermal transducers is used to heat the ink on the thermally interactive portion to make this portion of the Inksud- 

15 denly boil, so that ink is ejected by the impact of the suddBn boiling of the ink. 

[0039] In Figure 2(a), a referential numeral 2001 stands for a piece of substrate formed of silicon; 2002, a heat stor- 
age layer, that is, a thermally oxidized film layer; 2003, an interlayer film layer formed of SiO, SiN, or the like, which also 
functions as a heat storage layer; 2004, exothermic resistant layer; 2005> an electrode layer, that is, a wiring layer, 
formed of metallic material such as Al, Al-Si, Al-Cu, or the like; 2006, a protective film layer formed of SiO, SiN, or the 

20 like, which also functions as an insulative layer; 2007, a top portion protecting layer for protecting the electrothermal 
transducer from the chemical and physical shocks resulting from the heat generation by the exothermic resistant mem- 
ber; and a referential numeral 2008 stands for the thermally interactive portion across which the heal generated by the 
exothermic resistant member, or a portion of the exothermic resistant layer, acts on ink. 

[0040] Normally, the thickness of the protective layer 2006 structured as illustrated in Figure 2(a) is Bet within a 

25 range of 500 nm - 1000 nm. 

[0041] The thermally interactive portion in an ink-jet head is subjected to not only the high temperature resulting 
from the heat generation by an exothermic resistant member, but also the cavitation shocks resulting from the develop- 
ment and collapse of bubbles in ink, as well as the chemical reaction caused by ink. Thus, the thermally interactive por- 
tion is covered with the top portion protecting layer to protect the electrothermal transducer from the. cavitation shocks, 

30 chemical reaction caused by ink, and the like. This top portion protecting layer which makes contact with ink is required 
to be superior in heat resistance, mechanical strength, chemical stability, oxidization resistance, alkali resistance, and 
the like properties. According to the present invention, the top portion protecting layer is formed of amorphous alloy, the 
chemical composition of which is represented by Formula (I) given above. 

[0042] A symbol a in Formula (I) is desired to satisfy the following inequality: 10 at. % <, a 5 20 at. %. Further, it is 
35 desired that the following inequalities are satisfied: y> 7 at % and 6> 15 at. %, preferably. 8 at. % and 5£ 17 at %. 
On the other hand, the thickness of the top portion protecting layer Is desired to be within a range of 1 0 - 500 nm, pref- 
erably, 50 - 200 nm. 

[0043] In this amorphous alloy film, the amount of Ta is set within a range of 1 0 at. % - 20 at %, which is lowerthan 
that in the conventional Ta alloy. Using a composition in which the ratio of Ta is in such a low range passivates the amor- 

40 phous alloy, significantly reducing the number of crystal boundaries, that is, the points from which corrosion starts, and 
therefore, maintaining the cavitation resistance at a desirable level, while raising the level of ink resistance. Further, in 
the portion immediately within the surface of the amorphous alloy film, oxides of the constituent components of the 
amorphous alloy film are present, or preferably, the surface of the amorphous alloy film is covered with film of the oxides 
of the constituent components of the amorphous alloy film. In other words, It is desired that the surface of the top portion 

45 protecting layer formed of this amorphous alloy is coated with the film of the oxides of the constituent components of 
the amorphous alloy layer, at least across the surface whteh makes contact with ink. The thickness of this oxide layer is 
desired to be no less than 5 nm, and no more than 30 nm. 

[0044] Forming the oxide film (oxide layer 2009 in Figure 2(a)), the main ingredient of which is Cr, on the surface of 
the top portion protecting layer makes it possible to prevent the various portions below the oxide film from being cor- 
50 roded by ink, regardless of ink type, that is, even if ink contains such as ingredient as Ca or Mg capable of forming biva- 
lent metallic salt or chelate complex, because the oxidization of the above described amorphous alloy passivates the 
alloy. 

[0045] As for the method for forming the aforementioned oxide film, the main component of which is Cr, there is a 
method which thermally processes the top portion protecting layer in the atmospheric air or ambience of oxygen. For 
55 example, the top portion protecting layer may be heat treated at a temperature in a range of 50 °C - 200 °C in an oven, 
or, after forming the top portion protecting layer using a sputtering apparatus, oxygen gas may be introduced into the 
sputtering apparatus and heated to form the oxide film. Further, the oxide film may be formed by driving an ink-jet head 
with the application of pulses after the formation the ink-jet head. 
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[0046] The top portion protecting layer sustains stress, in particular, compression stress, and the magnitude of this 
stress Is desired to be no more than 1. 0x1 0 10 dyne/cm 2 . 

[0047] Figure 2(b) shows a vertical section of an improved version of the ink-jet head shown in Figure 2(a). In this 
version, the protective layer has been divided into two sub-layers, and the thickness (distance from the thermally inter- 

5 active portion to the exothermic resistant layer) of the protective layer has been reduced across the region below the 
thermally interactive portion, so that the thermal energy from the exothermic resistant layer more effectively acts on ink 
in the thermally reactive portion. In other words, first, a first protective sub-layer 2006 was formed of SiO, SiN, or the 
like, while preventing the first protective sub-layer 2006 from forming the across the thermally interactive portion, by pat- 
terning or the like, and then, a second protective layer 2006' was formed of SiO, SiN, or the like, so that the thickness 

io of the protective layer across the thermally interactive portion became thinner compared to the surrounding area Lastly, 
the top portion protecting layer 2007 was formed. Reducing the thickness of the protective layer across the thermally 
interactive portion as described above makes it possible for the thermal energy from the exothermic resistant layer 2004 
to be conducted to ink through the second protective sub-layer 2006* and top portion protecting layer 2007, and there- 
fore, the thermal energy can be more efficiently used. 

is [0048] The various portions in the above described structure can be formed using any of the well established meth- 
ods. The top portion protecting layer 2007 can be formed using any of various film forming methods. However, normally, 
it is formed using magnetron sputtering which uses a high frequency (RF) power source or a direct current (DC) power 
source. 

[0049] Figure 4 shows the essential configuration of a sputtering apparatus for forming the top portion protecting 

20 layer. In Figure 4, a referential numeral 4001 stands for a target formed of Ta-Fe-Cr-Ni alloy composed so that an amor- 
phous alloy layer which meets a predetermined compositional ratio, in other words, satisfies the compositional formula, 
that is, Formula (I) given above, can be formed; 4002, aflat magnet; 401 1 , a shutter for controlling the film formation on 
the substrate; 4003, a substrate holder; and a referential numeral 4006 stands for an electrical power source connected 
to the target 4001 and substrate holder 4003. Also in Figure 4, a referential numeral 4008 stands for an external heater 

25 which is disposed along the external surface of a film formation chamber 4009. The external heater 4008 is used to con- 
trol the ambient temperature of the internal space of the film formation chamber 4009. On the back side of the substrate 
holder 4003, an internal heater for controlling the substrate temperature is placed. It Is preferable that the temperature 
of the substrate 4004 is controlled by a combination of the internal heater 4006 and external heater 4008. 
[0050] The film formation, which uses the apparatus illustrated in Figure 4, is carried out as follows. First, the film 

30 formation chamber 4009 is exhausted to a level in a range of 1x1 0* 5 - 1 xlO" 6 Pa by a vacuum pump 4007. Then, argon 
gas is introduced into the film formation chamber 4009 through a mass flow controller (un illustrated) and a gas intro- 
duction opening 4010. During this introduction of argon gas, the internal and external heaters 4005 and 4008 are 
adjusted so that the substrate temperature and internal ambience temperature of the film formation chamber 4009 
reach a predetermined level. Next, power is applied to the target 4001 from the power source 4006 to trigger the elec- 

35 trical discharge (sputtering discharge), while adjusting a shutter 4011, so that a thin film is formed on the substrate 
4004. 

[0051] The method for forming the top portion protecting layer does not need to be limited to the sputtering which 
uses the aforementioned target formed of Ta-Fe-Cr-Ni alloy. Instead, a simultaneous dual target sputtering, that is, a 
method of sputtering In which two separate targets, one formed of Ta and the other formed of Fe-Cr-Ni alloy, are used, 
40 and power is applied from two separate power sources connected to them one for one. In this method, the power 
applied to each target can be Individually controlled. 

[0052] Also as described above, keeping the substrate heated to a temperature within a range of 1 00 - 300 °C when 
forming the top portion protecting layer results in a higher level of film adhering force between the top portion protecting 
layer and the layer below. Further, using a film formation method of sputtering, which forms particles with a relatively 
45 large amount of kinetic energy, as described above, also makes it possible to generate a higher level of film adhering 
force. 

[0053] As to the film stress, giving the top portion protecting layer at least a small amount of compression stress, 
that is, a compression stress of no more than 1 .0x1 0 10 dyne/cm 2 , also generates a high level of film adhering force. The 
amount of the film stress can be adjusted by properly adjusting the amount of the flow of argon gas introduced into the 
so film formation apparatus, the amount of the power applied to the target, and the temperature level to which the substrate 
is heated. 

[0054] Whether the protective layer, on which the top portion protecting layer is formed, is thick or thin, the top por- 
tion protecting film layer formed of amorphous alloy in accordance with the present invention is compatible with the pro- 
tective layer on which it is formed. 
55 [0055] Figure 6 is a schematic vertical sectional view of an example of an ink- jet head having a top portion protect- 
ing layer in accordance with the present invention, and depicts the general structure of the head. Referring to Figure 6, 
after being supplied from an ink container (unillustrated), ink is heated and boils in the thermally interactive portion, and 
as a result, Ink is ejected. During this process, pulses with controlled specifications are applied to the exothermic restst- 
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ant layer, by a driving means. 

[0056] Figure B is an external view of an example of an ink jet apparatus to which the present invention is applica- 
ble. In this apparatus, the ink-jet head in accordance with the present invention is mounted on a carriage 2120, a portion 
of which is engaged in a spiral groove 2121 of a lead screw 2 104 which is rotated forward or in reverse by a driver motor 

5 21 01 which rotates forward or in reverse, through driving force transmission gears 2102 and 21 03- The ink-jet head is 
shuttled In the directions indicated by a pair of arrow marks a and b, along with the carriage 21 20, by the driving force 
of the driver motor 21 01 . Designated by a referential numeral 21 05 is a paper pressing plate which keeps pressed upon 
a platan 2106 across the entire range of the platen 2106 in terms of the direction in which the carriage is shuttled, a 
recording paper P which is conveyed onto the platen 2106 by an unillustrated recording medium conveying apparatus. 

w [0057] Designated by referential numerals 2107 and 2108 are two essentia] portions of a photocoupler, which con- 
stitutes a home position detecting means, along with a lever 3109 of the carriage 2120 for example, as the presence of 
this lever 2109 is detected by the photocoupler, the rotational direction of the driver motor 21 01 is switched. A referential 
numeral 21 1 0 stands for a member for supporting a capping member 21 1 1 for capping a recording head 2200 across 
the entirety of its ink ejecting surface; 21 12, a suctioning means for suctioning the inside of the capping member 21 1 1 

is so that the inside of the recording head 2200 is suctioned through a hole running through the capping member 21 1 1 , 
to restore the performance of the recording head 2200; 21 14, a cleaning blade; and a referential numeral 21 15 stands 
for a blade moving member which makes it possible for the cleaning blade 21 14 to move frontward or rearward. Those 
Items listed in this paragraph are all supported by a supporting plate 21 1 6 on the apparatus main assembly side. The 
cleaning blade configuration does not need to be limited to that of the cleaning blade 21 14; a cleaning Wade of any 

20 known configuration may be mounted on the supporting member on the main assembly side, which is obvious. 

[0058] A referential numeral 21 17 stands for a lever for starting a suctioning operation for restoring the recording 
head performance, which is moved by the movement of a cam 2118 engaged with the lead screw 21 04, and the move- 
ment of which is controlled by a known power transmitting means, such as a clutch, which controls the driving force from 
the driver motor 21 01. A recording control section (unillustrated) which sends signals to the heat generating portion in 

2$ the recording head 2200, and also controls the driving of each of the above described mechanisms is provided on the 
recording apparatus main assembly side. 

[0059] In the ink-jet recording apparatus 2100 having a structure such as the one described above, the recording 
head 2200 records images on the recording sheet P conveyed onto the platen 2108 by the aforementioned recording 
medium conveying apparatus, while shuttling across the entire width of the recording paper P. Since the recording head 
30 used in this recording apparatus 21 00 is one of those manufactured using the above described method, it is therefore 
capable of recording precisely and at a high speed. 

[Embodiments] 

35 [0060] Hereinafter, the present invention will be described in more detail with reference to the examples of the 
amorphous alloy film formation, the ink-jet head having a top portion protecting layer formed of the aforementioned 
amorphous alloy, and the like. The present invention is not to be limited by the following embodiments. 

(Film Formation Example 1) 

40 

[0061] In the following tests, an amorphous alloy film layer equivalent to the top portion protecting layer wbs formed 
on a piece of silicon wafer using the apparatus illustrated in Figure 4, along with the above described film forming 
method. Then, the properties of the formed amorphous alloy film were evaluated. The description of the film forming 
operation, and the results of the evaluation of the formed amorphous alloy film will be given below. 

45 

(Film Forming Operation) 

[0062] First, the surface of a single crystal silicon wafer is thermally oxidized, and this silicon wafer (substrate 4004) 
was placed on the substrate holder 4003 in the film formation chamber 4009 of the apparatus illustrated in Figure 4. 
so Next the interior of the film formation chamber 4009 was evacuated to a level of 8x1 0" 6 Pa by a vacuum pump 4007. 
Thereafter, argon gas was introduced into the film formation chamber 4009 through the gas introduction opening 4010, 
and the ambience condition within the film formation chamber 4009 was adjusted to the following. 

[Rim Formation Condition] 

55 

[0063] 

Substrate temperature: 200 °C 
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Ambience (gas) temperature in film formation chamber. 200 °C 
Gas mixture pressure in film formation chamber: 0.3 Pa 

[0064] Next, four pieces (fim samples 1 - 4) of 200 nm thick films, the compositions of which could be expressed 
5 by a formula of TaotFepNi-yCrS, were formed on the thermally oxidized film of the silicon wafer, using the above 
described method of dural target sputtering, In which a target formed of Ta and a target formed of Fe-NI-Cr-Ni alloy 
(Fe7 4 Ni a Cr 18 ) are employed, and the power applied to the Ta target was fixed, whereas the power applied to the Fe-Ni- 
Cr alloy target was rendered variable. 

w {Evaluation of Film Properties) 

[0065] The thus obtained film samples 1-4 were analyzed using RBS (Rutherford Rearward Scattering) to obtain 
the values of a, (3, y and 5 in the formula of TaaFeJJNhCrS. The results are shown in Table 1 and Figure 5. Figure 6 
shows the compositional ratios (densities) of four metals relative to the power applied to the Fe-Ni-Cr alloy target (power 
is applied to Ta target was fixed). Curved lines (A), (B), (C) and (D) represent the densities of Ta, Fe, Ni and Cr. corre- 
spondingly, ft became evident from Figure 5 that the greater the power applied to the Fe-Ni-Cr alloy target, the higher 
the densities of Fe, Cr and Ni in the obtained film. 

[0066] Next, the X-ray diffraction of the top portion protecting layer, or the TaaFepNiTCrd* film, formed on the sub- 
strate 4004 as described above, was measured for the purpose of structural analysis. The results of the structural anal- 
20 ysis showed that the smaller the amount of Ta, the broader the diffraction peak, meaning that the higher in the degree 
of amorphousness. 

(Rim Stress) 

25 [0067] Next, the film stress in each film sample was measured as the amount of deformation which occurred 
between the beginning and end of the film formation. The results showed the tendency that the greater the composi- 
tional ratio of Fe-Cr-Ni alloy became, the greater the amount of the tensional stress became compared to the amount 
of the compressional stress, meaning that the smaller the film adhering force became. For example, in the case of the 
film sample 1 , it showed a sign of the presence of at least compressional stress, and when the compressional stress 

30 was made no more than 10x10 10 dyne/cm 2 , strong film adhesive force was obtained. 



Table 1 



35 



Samples 


Power [W] 


Film composition 




Ta 


Fe74Ni8Cr18 




1 


300 


520 


Ta10Fe8lNi12Cr17 


2 


300 


400 


Ta19Fe56Ni9Cr16 


3 


300 


300 


Ta28Fe50Ni7Cr15 


4 


300 


250 


Ta40Fe40Ni6Cr14 



(Embodiment 1) 

45 

(Evaluation of Suitability of Rim Samples as Top Portion Protecting Layer of Ink-jet) 

[006B] The substrate of the samples evaluated to determine the characteristics of the ink-jet in this embodiment 
was a piece of plane Si substrate, or a piece of Si substrate on which a driver IC had been already built in. In the case 
so of the plane Si substrate, the heat storage layer 2002 (Figure 2(b)), that is, a 1.8 urn thick layer of Si0 2 , was formed 
thereon by such a method as thermal oxidization, sputtering, CVD, or the like. In the case of the Si substrate with the 
IC, the heat storage layer, or the Si0 2 layer, was formed similarly to the case of the Plane Si substrate, during its man- 
ufacturing process. 

[0069] Next, an interlayer insulative film 2003, that is, a 1 .2 um thick film of Si02, was formed by sputtering, CVD, 
55 or the Tike methods. Next, the exothermic resistant layer 2004, that is, a 500 nm thick Ta a5 Si 22 N 4 3 alloy layer, was 
formed by a method of reactive sputtering using a target formed of Ta-Si alloy. During the formation of this exothermic 
resistant layer, the substrate temperature was kept at 200 °C. Then, an 550 nm thick Al film as the electrode wiring layer 
2005 was formed by sputtering. 
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[0070] Next, a pattern was formed by photo lithography, and the thermally interactive portion 200B with a size of 20 
u,m x 30 nm, from which the Al film was removed, was formed. Next, an Insulatlve layer, that Is, ah 800 nm thick film of 
SIO, was formed as the first protective sub-layer 2006 by ptasma CVD, while preventing the Insulatlve layer from being 
formed across the thermally interactive portion, by patterning. Then, another insulatlve layer, that is, a 200 nm thick film 
5 of SiN, was formed as the second protective sub-layer 2006" by plasma CVD. Lastly, a 150 nm thick fibn of TaaFefr- 
NryCrS alloy, the compositional ratio of which is shown in Table 2, was formed as the top portion protecting layer 2007 
by sputtering. In other words, the ink-jet head base board having the structure illustrated in Rgure 2(b) was formed by 
photolithography. 

[0071] The thus manufactured ink-jet head base board was used to produce an ink-jet head. Figure 6 is a Sche- 
ie? matic vertical sectional view of an example of an Ink-jet head having a top portion protecting layer in accordance with 
the present invention, and depicts the general structure of the head. In Figure 6, after being supplied from an ink con- 
tainer (unillustrated), ink is heated and boils in the thermally interactive portion, and as a result, ink is ejected. During 
this process, pulses with controlled specifications are applied to the exothermic resistant layer, by a driving means. 
[0072] These ink-Jet heads were tested for endurance. In these tests, the ink-Jet heads were continuously driven 
75 with pulses with a driving frequency of 10 kHz and a width of 2 usee until they became unable to eject any more, to test 
the lengths of their service lives. The driving voltage Vop was set at 1.3 x Vth, Vth being the threshold voltage at which 
ink boils intensely enough for ejection. As for the ink, ink which contained bivalent metallic salt including nitrate radicals 
(CafNOaJa^HgO), by approximately 4 %, was used. 

[0073] As is evident from Table 2, even after the continuous application of 2.0x1 0* pulses, the head was capable of 
20 consistent ejection. 

[0074] After the endurance tests, these ink-jet heads were disassembled and examined. The examination revealed 
that the top portion protecting layers had not been corroded at all, proving that the top portion protecting layer formed 
of TaaFePNhCrS alloy had excellent durability. It is reasonable to think that this resulted from the feet that an approxi- 
mately 20 nm thick oxide film mainly consisting of Cr had been created across the surface of the top portion protecting 
25 layer, which was revealed through the analysis of the cross section of the top portion protecting layer, and that this oxide 
film, which was in passive state, was effective to prevent corrosion. 

(Comparative Example 1) 

30 [0075] Ink-jet heads which were identical to those in the first embodiments except that the top portion protecting 
layers were formed of Ta were produced, and these ink-jet heads were also tested for endurance like those in the first 
embodiment The results are given Table 2. As is evident from Table 2, in the case of Comparative Example 1 , the head 
became usable to eject after approximately 3.0x1 0 7 pulses. Thus, a plurality otink-jet heads identical to those which 
had failed after 30x1 0 7 pulses were subjected to the continuous application of 5.0x1 0 e , 1.0x1 0 7 or 3.0x1 0 7 pulses, and 

35 were disassembled for examination. 

Figures 7(a) - 7(d) are schematic sectional views of the thermally interactive portions, each representing an ink-jet head 
different from the other in the number of the driving pulses to which they were subjected, and shows the changes which 
occurred to the thermally interactive portion, in relation to the number of the applied pulses. As is evident from Figures 
7 (a) - 7(d), the greater the number of the pulses, the more advanced the state of the corrosion in the top portion pro- 

40 tecting layers. In the case of the ink-jet head from which ink was continuously ejected until the number of the pulses 
reached 3.0x1 0 7 the corrosion had reached the exothermic resistant layer, creating breakage In the layer. 

(Embodiments 2-5) 

45 [0076] Ink-jet heads, which were identical to those in the first embodiment except that the top portion protecting lay- 
ers 2007 were given the compositions and thicknesses shown in Table 2, were produced, and were tested for endur- 
ance like those in the first embodiment. The results are given in Table 2. 

(Comparative Examples 2-5) 

so 

[0077] Ink-jet heads, which were identical to those in the first embodiment except that the top portion protecting lay- 
ers 2007 were given the compositions and thicknesses shown in Table 2, were produced. 

[0078] These ink-jet heads were tested for endurance like those in the first embodiment. The results are given in 
Table 2. As is evident from the case of Comparative Example 2 in Table 2, increasing the thickness of the top portion 
55 protecting layer formed of Ta did not result in significant improvement. In the cases of Comparative Examples 3 - 5, it 
was impossible for the ink-jet heads to maintain their normal ejection performance to the end of the continuous appli- 
cation of 2.0x1 0 6 pulses. 

[0079] After the endurance tests, these ink-jet heads were disassembled for examination. The examination 
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revealed that the top portion protecting layers had been corroded, and that in some of the heads, the corrosion had 
reached the exothermic resistant layer, breaking the exothermic resistant layer. 

(Embodiments 6 -9) 

roOBO] Ink-let heads, which were Identical to those in the first embodiment except that the top portion protecting lay- 
ers were formed using a method of sputtering in which a target formed of Ta-Fe-Cr-Ni alloy with a predetermined com- 
position (atomic composition ratio), were used along with argon gas. The top portion protecting layers of these mk-jet 
heads were given the compositions and thicknesses shown in Table 2. These ink** heads were tested for endurance 
like those in the first embodiment. The results are given in Table 2. 

[00B1] The following became evidentfrom the tests. That is, it became evident from the results given in Table 2, that 
the length of the printing life of a head depended on the compositional ratios among Ta, Fe Ni and Gr -within i the top 
portion protecting layer, in particular, that the greaterthe ratio of Fe-Cr-Ni, the longer the length of the printing life of an 
ink-jet head; in other word, in the composition TaaFepNryCrS of the top portion protecting layer, the following require- 
ment was satisfied: 



20 



25 



30 



10 at.% <a< 30 at.%; 
a + p < 80 at.%; 
a< P; 
5 > y, arid 

a + P + Y4-6 = 100 at.%. 

r00B2] The thickness of the top portion protecting layer was desired to be no less than 1 0 nm and no more than 500 
nm because when it was no more than 1 0 nm, the protective function of the top portion protecting layer was sometimes 
not strong enough against ink. and when it was no less than 500 nm, the energy from the exothermic resistant layer 
sometimes could not be efficiently conducted to ink. ^^thi^oec 
roo83] In some of the above described embodiments, excellent durability could be realized even when the thickness 
of the top portion protecting layer was no more than 1 50 nm. As for the film stress, a large amount of film adhering force 
could be yielded when at least compressional stress was present, and its magnitude was no more than 1.0x10 
dyne/cm 2 . 



Table 2 







Film composition 


Ta+Fe 


Rim thickness (nm) 


Durable pulses 


Upper protect. LYR 


35 




(at.%) 












Emb.1 


Ta18Fe57Ni8Cr17 


75 


150 


s2.0x1 0 s 


NO SCRAPE 




Emb.2 


Ta15Fe58Ni9Cr18 


73 


150 


&2.0X10 9 


NO SCRAPE 


40 


Emb.3 


Ta12Fe59Ni9Cr20 


71 


50 


22.0x1 0 9 


NO SCRAPE 


Emb.4 


Ta14Fe55Ni12CM9 


69 


100 


S2.0X10 9 


NO SCRAPE 




Emb.5 


Ta28Fe50Ni7Cr15 


78 


150 


rsB.OxlQ 8 


SLIGHTLY SCRAPED 




Emb.6 


Ta19Fe57Ni9Cr15 


76 


150 


£2.0X1 0 9 


NO SCRAPE 


45 


Emb.7 


Ta1 1 Fe60Ni8Cr21 


71 


200 


a2.0x10 9 


NO SCRAPE 




Emb.8 


Ta16Fe55Ni9Cr20 


71 


250 


s2.0x1 0 9 


NO SCRAPE 




Emb.g 


Ta22Fe54Ni7Cr17 


76 


150 


^1 .0X1 0 9 


SLIGHTLY SCRAPED 


50 


Comp. Ex. 1 


Ta 


100 


150 


s3.0x10 7 


SCRAPED 


Comp. Ex. 2 


Ta 


100 


230 


*4.5x10 7 


SCRAPED 




Comp. Ex. 3 


Ta35Fe45Nl7Cr13 


80 


150 


2S2.0X10 8 


SCRAPED 




Comp. Ex. 4 


Ta40Fe4lN15Cr14 


81 


150 


52.0x10® 


SCRAPED 


55 


Comp. Ex. 5 


Ta31Fe45Ni14CM0 


76 


150 


2S2.0X10 8 


SCRAPED 



[0084] 



While the invention has been described with reference to the structures disclosed herein, it is not confined 
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to the details set forth and this appiioation is intended to cover euoh modifications or changes as may come wtthin the 
purposes of the Improvements or the scope ot the following claims. „ cU ~ rr>ro 
r00851 Abase memberfor an inkjethead. thebase member comprising a substrate, a heat generating motor pro- 
Kh^nTeSE which constitute a pair on the substmte an upper protection layer provded on angulation 

6 SJ^tSK^ th. heat genercting msistor, the upper protection fcyer having a con.a* suri.ce con- 
tactable to Ink, the improvement residing In that 

the upper protection layer is made of amorphous alloy having a following composition formula: 

w TkoFepNtyCro 

where 10 atomic*** 30 atomic%. o +P <60 atomio% a<p. o>rend. a.p^5=100 etomic%. and at least the 
contact surface of the upper protection layer contains an oxide of a constrtuent component. 

15 Claims 

-. a h.~ member for an ink iet head, said base member comprising a substrate, a heat generating resistor provided 
i!£Z£^Z&'2£& a pair on said substmte an upper protection layer provided on an tauHfan 
U7r whi^n turn is provided on the heat genereting resistor, said upper protects layer hevrng a contact surface 
so contactable to ink. the improvement residing in that 

said upper protection layer is made of amorphous alloy having a following composition formula: 

TaaFepNnCrS (1) 

where 10 atomic%<«* 30 atomic%, a + p<80 atomic*. «<& 5>rand. a+ P+ y+S=100 atomic%, and. at least 
the contact surface of said upper protection layer contains an oxide of a constrtuent component. 

A member according to Claim 1 , wherein 1 0 atomic%5ot£20 atomic* is satisfied. 

3. A member according to Claim2, wherein i>7 atomic%, and5>15alomic%. 

4. A member according to Claim 2, wherein i&8 atomic% and fe17 atomte% are satisfied. 

A member according to Claim 1 , wherein at least the contact of said upper protection layer is coated with an oxide 
film of a constituent component of said upper protection layer. 
6. A member according to Claim 5, wherein the oxide film is an oxide film comprising Cr as a main component. 

40 7. A member according to Claim 6, wherein said oxide film has a film thickness not less than 5nm and not more than 
30nm. 

8. A member according to Claim 1 , wherein said upper protection layer has a film thickness of not less than 1 0nm and 
not more than 500nm. 

9. Ar^mberaccordingtoClaimB.vvhereinsaidupperprotectioniayerhasafilm 
not more than 200nm. 

10. A member according to Claim 1 , wherein a film stress in said upper protection layer includes at least compression 
stress, which is not more than 1 .0 x I0 10 dyne/cm 2 . 

1 1 An ink iet head comprising an ejection outlet forejecting liquid, a Tiquid flow path having a portion for applying to the 
mlmM the liquid, a heat generating resistor for generating the thermal energy and an 
mSS^-L* "he heat'genemting resistor wrth an insuiation layer therebetween, the .mprovement 
55 residing in that 

said upper protection layer is made ot amorphous alloy having a following composition formula 
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TaaRtfNrjCrS (I) 

where 10 atomic%<a£ 30 atomic%, a+jJ<80 atomic% a<0, 5>yand, a+p+y+8=100 atomic%. and. such a 
surface of said upper protection layer as is contactable to ink contains an oxide of a constituent component of 
5 said upper protection layer. 

12. A member according to Claim 1 1 , further comprising ink comprising a component forming chelate complex or biva- 
lant metallic salt. 

io 13. An Ink jet head according to Claim 1 1 , wherein 1 0 atomlc%<cc< 20 atomle% is satisfied. 

14. An ink jet head according to Claim 13, wherein t&7 atomic% and fe15 atomic% are satisfied. 

15. An Inkjet head according to Claim 13, wherein -y>a atomic% and S£17 atomlc% are satisfied. 

is 

16. An ink jet head according to Claim 1 1 , wherein at least the ink contactable surface of said upper protection layer is 
coated with oxide film of a constituent component of said upper protection layer. 

17. An ink jet head according to Claim 16, wherein the oxide film is an oxide film comprising Cr as a main component 

20 

18. An ink jet head according to Claim 1 6, wherein said oxide film has a film thickness not less than 5nm and not more 
than 30nm. 

19. An ink jet head according to Claim 11, wherein said upper protection layer has a film thickness of not less than 
25 1 0nm and not more than SOOnm. 

20. An ink jet head according to Claim 11, wherein said upper protection layer has a film thickness of not less than 
50nm and not more than 200nm. 

30 21. An ink jet head according to Claim 11, wherein a film stress in said upper protection layer includes at least com- 
pression stress, which is not more than 1 .0 x 1 0 10 dyne/cm 2 . 

22. An ink jet recording unit comprising an Inkjet head according to any one of Claims 11-21, and an ink containing 
portion containing ink to be supplied to said ink jet head. 

35 

23. An ink jet recording unit according to Claim 22, wherein said unit is in the form of a cartridge having said ink jet head 
and ink containing portion which are integral with each other. 

24. An Inkjet recording unit according to Claim 22, wherein said Inkjet head and said ink containing portion are detach- 
40 ably mounted to each other. 

25. An ink jet apparatus comprising an ink jet head according to any one of Claims 1 1 -21 , and a carriage for moving 
said ink jet head in accordance with information to be recorded. 

45 26. An Inkjet apparatus comprising an ink jet recording unit according to any one of Claims 22-24, and a carriage for 
moving the recording unit in accordance with information to be recorded. 

27. A method of manufacturing a base member for an ink jet head according to any one of Claims 1 -1 0, the improve- 
ment residing in that said upper protection layer is produced by a sputtering method using an alloy target compris- 

50 ing Ta, Fe, Cr and Ni for providing said composition. 

28. A method of manufacturing a base member for an ink jet head according to any one of Claims 1 -1 0, the improve- 
ment residing in that said upper protection layer is produced by a binary sputtering method using an alloy target 
comprising Fe, Ni and Cr for providing said composition and a Ta target 

55 

29. A method according to Claim 27 or 28, further comprising a step of oxidizing a surface of the amorphous alloy film 
produced by a sputtering method to coat the surface with the oxide film. 
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30. A method according to Claim 29, wherein said oxide film is produced by heal oxidation. 

31. A method according to any one of Claims 27-30, wherein a film stress of amorphous alloy film during formation of 
the film includes a compression stress and is not more than 1.0 x 10 10 dyne/cm. 
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